A
PPROXIMATELY 30% of all patients with neurocysticercosis (NCC) develop hydrocephalus secondary to obstruction of the cerebrospinal fluid (CSF) circulation. L8 This obstruction may have two origins. The first cause may be inflammation and fibrosis in the subarachnoid and ventricular spaces with occlusion of ventricular foraminae due to ventriculitis (granular ependymitis). In our experience, this sequence of events is very common (29% of cases). The second possible cause is the presence of a large cyst in the ventricular cavities, particularly in the fourth ventricle, producing a valve effect that blocks CSF flow. This phenomenon was present in less than 1% of all our NCC patients. Differential diagnosis between these entities poses many difficulties, 3 and could lead to misdiagnosis of fourth ventricle cyst (FVC) in cases of ventriculitis, and vice versa. 14 The precise diagnosis is important since in most cases surgical treatment of FVC produces a dramatic clinical improvement, whereas ventriculitis alone is not an indication for exploration of the posterior fossa.
In the last decade, computerized tomography (CT) has improved the diagnosis of NCC, 4 since the hydrocephalic forms can be easily identified. However, in hydrocephalus enlargement of the fourth ventricle may be due either to the presence of a large cyst or to hydrostatic distention of the ventricular cavity. In most cases of hydrocephalus secondary to basal arachnoiditis shunting results in reduction of dilatation of the whole ventricular system, including the fourth ventricle. However, in a few patients the fourth ventricle remains distended after the third and lateral ventricles have become smaller, thus complicating the differential diagnosis between a FVC and a fourth ventricle not released by the shunt because of ependymitis with occlusion of the aqueduct of Sylvius. In some of these patients, CT scanning with positive intraventricular contrast medium 7'9 is diagnostic, demonstrating the presence or absence of a macroscopic cyst in the fourth ventricle; however, in other patients the contrast medium does not reach the fourth ventricle, and the procedure is not conclusive.
In this paper, we present the differences in the clinical picture and CSF analysis between patients with FVC and patients with ventriculitis whose diagnosis was proven by surgical exploration ot the posterior fossa. 
Clinical Material and Methods
A total of 16 patients with clinical diagnosis of fourth ventricle cysticerci were studied retrospectively. These patients were subjected to surgical exploration of the fourth ventricle during a period of 5 years, from 1977 through 1981.
All 16 patients underwent the following procedures: 1) plain and contrast-enhanced CT scanning demonstrating hydrocephalus: 2) implantation of a ventriculoatrial shunt with a Hakim valve: 3) iodoventriculography 2 performed because of persistent dilatation of the fourth ventricle after shunting; 4) complete CSF analysis including a complement fixation test for N C C ; 1~ and 5) exploration of the posterior fossa through a suboccipital craniectomy.
Based on the final surgical diagnosis, patients were divided into two groups: those with a confirmed diagnosis ofcysticerci occupying the fourth ventricle (Group A), and those without a macroscopic cyst in the fourth ventricle who had a final diagnosis of ventriculitis (Group B). The clinical picture and results of ancillary studies were compared in each group, in an attempt to define differences that could be useful in predicting the precise diagnosis in each patient prior to surgical intervention.
Results
In eight patients (50%), the diagnosis of FVC was confirmed by surgery and histopathological study of the extracted parasite (Group A). In the other group of eight patients (50%), no macroscopic cyst was found in the fourth ventricle and the surgical report described ependymal inflammation with distention of the ventricular cavity (Group B).
The patients in Group A varied in age from 12 to 38 years, with a mean of 26.2 years; those in Group B varied in age from 12 to 55 years, with a mean of 28.6 years. The male to female ratio in Group A was 5:3 and In all 16 patients, there were radiological and clinical diagnostic elements that made the diagnosis of FVC highly probable and, therefore, surgical exploration was undertaken. In all cases, ballooning of the fourth ventricle was demonstrated on plain and contrast-enhanced CT scans; such distention persisted after relief of hydrocephalus by ventriculoatriat shunting, suggesting the presence of cystic material in the fourth ventricle (Fig.  I) . lodoventriculography was performed in all patients: in seven cases, the contrast medium reached the fourth ventricle and the cyst was clearly visualized (Fig. 2). 2 It was also well demonstrated on the CT scans taken afterward (Fig. 3) . 7`9 In all seven cases, the cyst was removed at surgery. In three cases, the contrast medium reached the fourth ventricle but the image obtained was ill-defined, suggesting the presence of a cyst inside the cavity; however, in these patients no macroscopic cyst was found at surgery. In six cases, the contrast medium did not pass through the aqueduct of Sylvius after the lateral and third ventricles filled, and it was inferred that the presence of a cyst in the cavity did not allow the medium to reach the fourth ventricle. A FVC was found in one of these six patients.
The clinical picture in Group A and B patients is shown in Table 1 . Six of the eight patients in Group A had Bruns' syndrome; this syndrome was not found in Group B patients. In contrast, seven of eight patients in Group B had Parinaud's syndrome, but none in Group A. Pyramidal signs, dysmetria, gait apraxia, intellectual deterioration, and neck stiffness were more common in patients with ventriculitis than in patients with FVC. Findings in the CSF obtained by lumbar puncture are shown in Table 2 . The most important difference is that only two of eight patients in Group A had a positive complement fixation test for cysticercosis. In Group B, all patients had a positive reaction for cysticercosis. In general, fewer proteins and cells were found in Group A patients than in Group B; eosinophils were found more frequently on CSF sedimentation in patients with ventriculitis.
Discussion
Surgical procedures for NCC represent as much as 28.2% of all neurosurgical work done in some countries where cysticercosis is endemic. 6 One of the NCC forms with a clear indication for surgery involves the presence of a large cyst in the fourth ventricle occluding CSF flow from the ventricular to the subarachnoid spaces. In many cases, the diagnosis of FVC can be confirmed with ancillary procedures, such as iodoventriculography and CT scanning after contrast infusion in the lateral ventricles. However, in other cases the confirmation of cyst in the fourth ventricle is difficult even after sophisticated studies. This is especially true in cases where the fourth ventricle remains distended after ventriculoatrial shunting for the relief of hydrocephalus, and iodoventriculography shows no free passage of contrast medium from the third to the fourth ventricle. In cases like this, a diagnosis of FVC is highly suggestive even when the cyst has not been demonstrated, and surgical exploration of the posterior fossa is frequently indicated. Stern ~4 reports three cases of misdiagnosis of FVC that proved to be ventriculitis at surgery. Singh and Silberstein ~3 recommended the use of technetium-99 pertechnetate radionuclide brain scanning in the differential diagnosis ofventriculitis and a fourth ventricle mass, and reported a case in which CT scanning erroneously indicated an infiltrative tumor. However, to our knowledge this method has not been evaluated in cases of NCC.
Our findings indicate that, in cases of NCC with a diagnosis suggestive of FVC, if the patient has Bruns' syndrome 5 a FVC is highly probable; on the other hand, if the patient has Parinaud's syndrome, 5 ventriculitis or aqueduct obstruction is more likely. Besides this striking difference, the mean duration of signs and symptoms before diagnosis was 4 months in patients with FVC and 15.3 months in patients with ventriculitis. This distinction indicates that, in cases of FVC, symptoms were severe when the cyst reached a size large enough to occlude the passage of CSF: in cases of ventriculitis, symptomatology evolved slowly and related to inflammation rather than to the direct presence of cysticerci.
Inflammation and immunological positive reaction to cysticerci in CSF analysis is constant in ventriculitis but variable in FVC. In cases of ventriculitis, there is widespread arachnoiditis and granular ependymitis due to multiple microscopic cysts, but in most cases of FVC only a large single cysticercus is found and inflammation is local and generally discrete. Negative complement fixation reaction for cysticercosis in CSF samples from most cases of FVC could be explained by the fact that in some inflammatory disorders like subacute sclerosing panencephalitis and multiple sclerosis, local production of antibodies in the subarachnoid space is common: ~215 this reaction has not been demonstrated in the intraventricular space.
The differences mentioned above are worthy of consideration, especially in cases in which there is not clear radiological evidence of a cyst but the possibility of FVC still remains. Many patients with NCC are in very precarious health and, while surgical extirpation of FVC produces a dramatic improvement, posterior fossa surgery poses an unnecessary risk and is not indicated in ventriculitis. As pointed out by Shanley and Jordan, ~ "in cysticercosis ... patients must be carefully selected for surgery to avoid unacceptable morbidity and mortality."
Although the bibliography on surgery in cases of NCC is extensive, we have been unable to find other reports on how many clinically suspected cases of FVC are confirmed at surgery. In our review of 753 cases of NCC, only 0.7% of patients had intraventricular cyst proved by surgery, which is in sharp contrast to series that report a high percentage of intraventricular cysts. A possible explanation for the discrepancy could be that in NCC misdiagnosis of FVC is more frequent than currently believed.
